Isolation of distinct small ribonucleoprotein particles containing the spliced leader and U2 RNAs of Trypanosoma brucei.
Messenger RNA maturation in trypanosomes involves an RNA trans-splicing reaction in which a 39 nucleotide 5'-spliced leader (SL), derived from an independently transcribed 139 nucleotide SL RNA, is joined to pre-mRNAs. Trans-splicing intermediates are structurally consistent with a mechanism of SL addition which is similar to that of cis-splicing of nuclear pre-mRNAs; homologous components (e.g. the U small nuclear RNAs) exist in both cis- and trans-splicing systems, suggesting that these also participate in the two types of splicing reactions. In this study, ribonucleoprotein (RNP) complexes containing the trypanosome SL and U2 RNAs were purified and characterized. Although present at low levels in cellular extracts, the SL and U2 RNPs are the two most abundant of the several non-ribosomal small RNP complexes in these cells. The purification scheme utilizes ion-exchange chromatography, equilibrium density centrifugation, and gel filtration chromatography and reveals that the SL RNP shares biophysical properties with U RNPs of trypanosomes and other eukaryotes; its sedimentation coefficient in sucrose gradients is approximately 10 S, and it is resistant to dissociation during Cs2SO4 equilibrium density centrifugation. Complete separation of the SL and U2 RNPs was achieved by non-denaturing polyacrylamide gel electrophoresis. Proteins purifying with the SL and U2 RNPs were identified by 125I-labeling of tyrosine residues. Four SL RNP proteins with approximate molecular masses of 36, 32, 30, and 27 kDa and one U2 RNP protein of 31 kDa were identified, suggesting that different polypeptides are associated with these two RNAs. These particles are not immunoprecipitated by anti-Sm sera which recognizes U snRNP proteins of other eukaryotes including humans plants and yeast.